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(57) Abstract: A fabrication method for a pasted SOI wafer, comprising the steps of growing a silicon single crystal bar by a 
Czochralski method, slicing the single crystal bar into silicon single crystal wafers, heat-treating the wafers at 1 100 to 1300°C for at 
least one min under a non-oxidizing atmosphere, and continuously heat-treating, without cooling to below 700°C, at 700 to 1300°C 
for at least one min under an oxidizing atmosphere to fabricate silicon single crystal wafers formed on the front surfaces thereof with 
silicon oxidizing films, and using the wafers as bonding wafers; and a pasted SOI wafer fabricated by this method. Whereby, it is 
possible to obtain an SOI wafer with a minimum crystal defect, excellent in wafer surface roughness and having a high-quality SOI 
layer with a high productivity and high yield and at low costs. 
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HSStlf 2 0 nmttltfcnif, &*£g£i§ 10 0% (HfefcKV 1 0 0 n mS 

t>fa-z>tz a 010ft, 7;^'y i 0 0%#IMT, 1 200 °C, 4 0^S7- — 
/ULfclUc, T;u=r>±: ft (||gf30%) T20d«7 = 

-^tSifeli:, **1 0 0%Jfc|±7;U^>10 0%-ei 2 0 0 t, 6 0 # 

U ^< yu<£> $J £ ft , Semiconductor Diagnostics Inc. (SDI)f±®J<£> , S P V (S 
urface Photo Voltage) (fgippiS : — ^Pj^kt — $ — i/^'rJ*.) 4fflV^fc 0 
JJ» T A =f ^ ^ <D T — — AT? ft — y-^/-}?— F(Ox 7 f y/^jg| 5 
£>, ^36ttfc^tt4fe u^/wdSjE<ki-5 - t as^«»5 0 — BNfc # H "C <0 X 
25 — ^Sr-a t?^^ST*ii, X = — a- X g is v > T S> — ^ m S — h ^ f- =. — 

-hd»p><O^JfeSr*/h|B{rKCa*dS«>5i:%x.5>ix5 0 

:ot 5 4 7 0 0^i 3 0 0 «C -c w K^kSft *0;ffi T ?H SS S -a: 5 ^ t T t 5 o ft , 
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3£ GO #ft *Q;3 id £ -5 ^ ^ — ^^ffi (O 'J n^JST-ro-^^^i^ — v-a ^ Id £ 9 $i 8£ £ 

S:JKfiJci-S«-^Jwli, mfK7 0 0~l 3 0 0 t 8Mb: Sfc & 8 & © £ — ^atffi 
10 OiKft8lff^ 3 0 0 nm«±tt5' til* !9 , >>a-A*ifiOCOPS: + » 

ic JH* £ -fr 5 # S: * *. . SHkfffc&S^U: 9=-^*ffi©JRHHbRff 

«5 3 0 0 nm£t±T?fcntf, * CO *R Sfe-ft HI Sr fife ft § * 5 ii S \Z *5 T , *ffiCOC 
O P <& Ifc # ?t e> a» K ft 9 , iIftl:COP^i^SiJrfcWilIl-Oi*$:#5 
r. t is-xf* 5i>&-e*>5. Jfc, ^x-/Nti(ocop©¥J^t^xiii o o~ 

15 2 0 0 n m-Cfc «9 , 3 O O n mS*0*SOBIfl:ltfc»l«tnii, COPSrtft 
* 5 = 

£ h i:$iif li, ^3^7 ^*=*- — ffiK ck o X •> y 3 y*igi?rW^t 

20 1 5 0~1 O 8 0°C}lfclt5^3jiS^2. 3t/mi ngl 

^a B B#^Wfifei- S*&!d £9, -y-^XtOA^G r own - i n jfc Pfe GO '> tt 

y = yi>x-^til4itt-e4IU -h IE * & §s to t /i-rfyfo #miktiE.m 
tea&VKflsttfRtaatd 5 - i: <fc 9 , $e>i;i'>y=»i'*f£ft*^ — ^co G 
25 r own - i n^RS^ii • '> -f 5 3b * & |6] -t £ it 5 - £ & 38 L fc. 

•t" * *> , Gr own - i n A 1% fi ^ II 31 £ -t * » 1 1 5 0 - 1 0 8 0 t© 

i«*tto«*i!fi: 5tffcntv^ 0 f£o -c l i 50~i 08 otoiS 

^t'iott5^*n^S^2. 3 °C/m i n£t±tl< L 7$ & Nf Pel £ *S < i" 3 d «<: 
£9,Gr own - i n frl&V ■*)• J X k & & =* > h o-Hi - t^^T^i: £5. 
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£*l 5 ^ b tuTV^S (T.Abe and H.Takeno.Mat.Res.Soc.Symp. 
Proc.Vol.262,3,1992) 0 C (D 3& ^ fi ^ -f- £ ?L <D «ft M U & , #J - 1£ 7£ ^ i*J 

5 >¥ISfc£WB)c1-5IR{£, **Sr K— ^i"ix!i\ Gr own - i n A Pfe <D /.b £ ^ 

y 3y^^ B B B j3j;{;:ti?rJoiLtv/y = ^^dl £ ^ — ^ 5 r > flsfcb ft 
So Li»t, :o*Si:J;n« 1 Fifrfe^fti£<7>cfc5l::> 8fiSfiaiSi£.f L fc 

ft -5 o 

10 ^ a * 7 /u* =*r-ftic i c T y a > nielli** Wfigi-SBRlr , 

ftttf i}x58i|f ^ l 8 P pma«Ti:t5:H^JL^„ 'till, r 

* 38 W *5 V» "C\ ^ a :7 7 A- * 3r — SCfcV^tGr own - i n^fil©t^X 

S-&*i«J: v*„ fe s 4#s£© 31 # Jb tfjgiB^ffl \>^itm^, ¥iteftSr §1 # J: 

tf 3[ S 1 . 8mm/mint;iL fc » -g-tt, ^«©3SB"C1. 0 m m / m i n T* §1 

20 $ ±tf tim-s-^tt^x^mmmitm < & z> 0 ltij, 31 # ± 

o s o °cx~<D#smmmzmm-t z z b te»imxhz> a 

<fc o T i G r own - i n ^P6©^^ ^ = y (. d- 5 I t i>T' # 5 d ~ (75 
25 »-8", I^*K-7 , Lfci'y ay^gfat^fSt^lIIJ, #J X. « 4# Hfl Bg 6 0 - 
2 5 1 1 9 Of irEt Jnx^-5J; 5 

Aiitis < -> y = K 26 ft 4& 5 a»» # IS M ^ £ ^ si? £ 

ttf#IMf ttSlifaot, 31 # ± If i£ ft * K £3* & K — -f-T Z Z btf X' 
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5 d iric J: o-C, » K-7't«:SJfPt5;iastil*5. 

-/tSliaoT, ei B SIftlA^5Gr own - i n jfc Kb g§ III £ «J 
5 ©J -f 5 r t & -C t 5 o 

&* Sr y = > ¥ IS H * {- K- 5 £ , v/y^^^ir^A$^5^ B B B ^Pfe^ 

t£oT, K-T'tSi*©!!!*, +^(r7F*9-^^^Sr§| # fi^i", lxi 
10 0'°a t oms/cmH^ilCtSO^ifSK, i L < ii 5 X 1 0 1 3 

— ^ mmmmtf. ^yavf^strois^tfessxio 1 ^ t om 

Z 0 LX, ^3^7/^^^ — & tr V ^ T % Grown-i n Xt S 

J] ;* 9 -< -y-fo 5 v> ti !7 -f y — ^©^DBfilt^ 7 -f ^ t fcg , ffi&<9> 5 y t° 
25 y^, i^f y^, iff roi§^gt->y 3>»g s B B !)x-Ai;jDit5 0 t 

■fe^A/, :n e <d it m ^ n * u fc k t t*s 5 , r <om.\z t> ©i§ 
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i ! #5>ii3, KiT, :cc z->y 3y)x-A^f ^t^^ioso I !)x-a 
£^it1--5 *-feido ^TU^f $, Ell (A) ~ (E) fi, *$8 9! ©ftS 9 

5 O I = — VNOftUtff SO — «Sr* Lfc7D-H-e*9, E2teI£9£-^-tJ:ilfl 

*-T, > K^ai — ^ t <5 C Z -> y = >m^ a B B — ^ 5 {"^ UEl ( B ) 

(c) Rtfia 2 {r^-f «t 9 iw 2 s^-r y «? $ tizm&m&n o o , 

-iSHTAr^^l 0 0%#1ITT'1 1 OOti^l 3 0 0 °C«£t^[: 

fcmrhm&mmz^ z a y 3 ^x-a 5 3 

(Eli (Bk®2) o ig^-c700 °c^^ofi^(r T(f 5 :ii< iS8E«>{c:BHt: 

ttf@^Tt 7 0 0 C C*^ 1 3 0 0 o C^raS^(rfcV>-Cl^J^±C0T^-yU^tT 

^SftH 4 &tef$.-fz> r t {r j: •? s i / s i o z #iJ: ijfe^^i/y 3 y©aA 

t5 (1211 (CK El 2 )„ rCJSlUi), tli'bf J 5)/m-l 0// mSS, 
$ *t T 5 tf> J; 5 ^^ScoflftftiS^Tfc ^ T t^Jffl^rfig-Cfc So 

6 * , fcS^ttZ/u^vtlfofi^^^SiaT l i 0 o~i 3 0 otoiS 

®Hbtt#iaMT 700-1 300 tOiSIfl ^W±fife{k-t"5 ^KiSfc <5i 
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r o wn - i n^»OrtttftiiJff**L»S*Wl^»t«g|, 5 ^ ttftj( + 

o ot*i©itti : ^ t59ll:i | iLT7;V;: ,. y#fflgfoifcatKft;M 
5> ft: gISrJBtf § -fr T a> 5> fx 5 K*5 , * # ft: R j« fft 

5 & $i BHfc: T "b «fc V ^ L , CVD (Chemical Vapor Deposit 
ion) SiaSCVDKfcllTfcoTtiK 
**** Ell (C), El 2 ir^-f 2 ® g rogfe<ktt#H*TTOf»«ia-cj±, 

*l,>d r y fift-fk, fc5VMi7kjS&*C&£trwe t X t, t> * 

3 ^*aA-f 5Sb*XWB5tt$ 3 L T fi co ^ JP= a> # # 5 „ 

fc^rsoi ^x-^^ Sitt5o ai (D) t*tt5 S&roxs-cjgfiestt 
fclMfcR 4 3r S O I ^-^©BOXiLtftfflfSfcft, X & CO ffi Bfrft; pf « 
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-CfcSo Mfc, A r T --/U<D'&\zmikmtftef&£tlZ><DX^ lfll|n/;BO 

« * 3 * £ t>^mm\z£-a-i- %-ft$> 2 0 o°c^±, ii 1 0 oot~i 20 

0tg$«gB-ifcI5:JlDx.5o ^-^^i-A2Htli->i) a > ig |£ ft ? = 

^B-gl&Jl^tfo fe«»4, *'yK-)x-Aii;if(oiiij, ll^iri^i^ 
ftlrffotSO I !>x- ^ 1 0 ?r^St5 ( H 1 " < E ) ) . :Ut, ^<-^^x 
10 -^2_htd, mitm 4 5 B O X 1 2 <t % ffi^K!3 i>5,flc5S O I 1 1 1 

a s »fKSixtte9^t3'f SO I £ rc — i 0 5rH5;iiiTt5 o :©so I 

c O P^<DXfafcm*bX'J>te\,^i><D k-t 5 Z k & Z 0 & 23 % zcnm 
PACE (Plasma Assisted Chemical Etching) k P? {5 5 ^ ^ y > 

15 ^Srfxo-CsJ?^ K^= — ^ 1 WsHRjkSrff 5 - t t> t?§ 5 (HWI2 5 6 5 6 1 
7 -§-^##BS) 0 

HI' J: 9 -> y = >m&£k £ = — ^ 5 ro*ffi{^^{blgl4 L fc^pgT, ^OK 

20 ^t:)II4SriiLT7k^-Y^->fo-5v^{i#^^-f'^-^^D•aA$r ; ^foT/-K>' K = — ^ 

^<om&, &m $n-5 s o i mwkm<Ds<7 y * \t, -Yt>aA^$©/<77^ 
25 jkbe zm-itm 4cnm£z-e$ztziim< l -caHtasi'* 5 y ©leans svh § 

<i"53:tiSS*LV^. Z(Dtzfr, gftlf ttl 00 nm^Tl^t^It^SS 
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T* & o T s SOI !)x-A©BOXtLT, Ztl&.±<om£fty £ s<<lXWts\-± 

£fc :oi5 ft-< ^-^z£AfiJgt?£i^ J; v) s o i £ f^»-T 5Bllrii|$t 

5 £ ft it # > K £ a — £ , ft > K £ — /s % fe5^tt-<-^!)x-/Ni l 

T ffl v> -5 r <t T* # 5 „ m i& <D J: 5 K , z. © J; 5 J- S'l £ $ ft fc #1 HI t& <D zK > K * 

10 ia>#£-4$K, # ^ T ©J £ £ ft 5 *:c — ^{4-^cDS^fi|gtffiT-fc 0 , -^CD 

^Iffi'dlcO^-il.W&J • W^^Opf^S;3SSrAPx.ftfi<kV'> 0 Lfc^oT, Ji" Bo 
ItfcS <Z) T* fig i£ fc i? , J. o CD 3x >5 L5t ; >^< "C i$ir i? » i-ft*>*>, iiStco 
-> y a^^Va'y hi^^7^^LT->!J zn/$=z.— ✓» £ # .5 » M W: ^ pBj ffi a> 

"9 L <5 t> od t ft 5 «s, #3gB;i (Dmm *? a — f±, frffiii¥Itfc5fcft, 

3ft£rX3t{cii|||gS£$Ff!j'J • «fltti«S^ t?i**»ftIR •? L5t'if <D->y a 

20 O I ^x-/M^j)?y K!)x-a, fcSVMi^ — ? ;n — ^irLTWfiJffl-f^J:? 
I^i-ftii, ItilfeO->!) 3yr)x-/N^ £>l#cOSOI — ^Sr#-5rt 

25 ft e> (cK^^n?. t> rax-iift v> 0 

fcb^^ij 1 , ttmm 2 ) 

■*%W<njjfe\z. & <0 ^ HSO^fctsOI £ ^ - ^ <?} >- K x- - £ M it L , 
8" 0CZ->U=. T'foo -C, *Sfi^ffi<l 0 0 >, DQ ifeJle A ft [O i ] 
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= 16ppma ( J E I DA) T', ig# B ?| § ± if IS |r 1 . 2mm/min<kL 

thfttro V ERTEX3 (DD-813V) 1 2 0 0 tf40^ ( Arl 

0 0 %#HTT7- /^^rffv^, Ut^f-WI CiaStfi3 0 % A r 7 0 % (D jg 

2 o ^ihitsi— /usrfTo it.B& zntzmikmmtefo 3 0 n m-?*> o fc. 

7--^?rtTot^x-/N|i7ygfgI|r < t;5^{kliiSf t 5 ml^^ff 
V>, )S^ii|t-OCOP|i[ (t^XO. 0 9 /ima±).S:!ll£Lfc 0 C O P fclJg 
l:(iKLAfy = -;l/|±i©S u r fSc an SPUffl^t, ttRt LtH 
C->U aV^eaiJ'x-^lC, H ,/ 1 2 0 Ot/1 n$H©7--^^fTot^ 
^ — ^ ( it lfc #<J 1 ) t, Ar/ 1 2 0 0t/lB|r B l(D7--^^fifofc^i-/N 
. (tbU5W2) SrSAzmPBL, R«fc: C O P & £ fflij 3£ Lfc c 

i»j&^*sria 3 \z7jk-f 0 ^<Dm3£<o, nt&m 1 0 y^ — ^<o c o pstw: 8 -c 

r)x-/M^ 4 0 0 ©^Tffe"5 , 1. 3i/c m 2 «T»COPffiti^o 
15 T^5„ tfc^oT, G r own - i n *fi&©««a*l:B8 t t**Sl4«*« 
H 2 Jf;liAr7--^± <? fcil^aS^ttS t ^i5„ 

^C0^m$rlH4i:l2I5!r^-t- o ^j3, :;tf 5TDDB (Time Dependent D 
ielectric Breakdown) <D & & m t it , ^— hiftIJ| 2 5 
20 m 2 ,*fvU;*.^ijfc{jiO. 0 1 A/cm J , ifi©^ft7t\ i(tKiU^2 5 
C/cm 2 ^±S:tt5 -b©, tKliy-hifcKf 2 5nm, y-r-ffifM 
mm 2 , ^ M/^1SI0. 0 1 A/cm 2 , 10 0t©#ffTT\ gg {t; lig 14 EE 

Sfe, dCCWSTZDB (Time Zero Dielectric Breakdown) CO & O °o $S £ 
25 14, V— h KfblKJ?: 2 5 n m, y-hffiH8mm 2 , HJSlill 1 m A/ c m 2 , 
£fi<D*ft T"Cx KfklRStJEdS 8 M V / c m # ± & 3ft 5 t O * & & <t L fc ^ 

El4S.t>*l§l5j;i9, »^RffiEE#tt8ll3e3te*li*J ^ T fc * ^ £ T* & 3 L fc 57 =. 
— 'Mi, i£l,>ffi«!::*s^-C t H , S l± A r 7--;U^x-/nJ; 19 ^ fciifcK-ffc 
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5 SrfflV^SO I !>3i-^^f^§8-f-ixHesSi^|SfeO'>*V>SO I £ at - ^ as # e, ;fx 

£9mo. 1 //m©SO I IKI^ffSSO I ^x-A^l^gLfc 0 
(DM*) X~3b Z> a 

10 1) TkM-f t>SA^ft : H + 4 ifrls , j^A^^/W^— 30KeV 

2) : SMfcte#ffl5U SOOt, 30» 

3 ) »«fn«Q.9A# : m.mwmm. *n, 1200 °c, 1 2 0 # 

4) ^^^#y^->rL ( s o 1 mm<D^mmm) hv 

5) -< — ^.^rc — y^mitm : 3 0 0 nm 

15 fffiShfcSOI j?x-AOCOPS:HFf ^yrfeiaOHSLt, HFr 
^y^Stli, J:E©±54|v^SO IlSrttSSOI ^ ^ — ^ £ H F 5 0 % 
3 i > SO I SSrltii-f 5^R6dSfcix«r, r. in L T B O X \z 

20 -/>©COPtff«t5*feT?*>5, iB'J^^m 1 



<* 1 ) 







COPM (fi/cm 2 ) 


£tt«l 


Ar + Ar/0 2 


0. 2 






1. 8 


itmm2 


ArCD^ 


1. 9 



S^liA r 7x-^L^lLTV>*^S O I -)x-/N]ctt^t S O I JS 
25 5 i 0 C O P itm#>-Z>>t£ t iSipJ 5„ % fc, jft i£ O £ 5 Id , w^^JS^Jl 
O S O I * a - , Jt © S O I m (O m S ^ [61 O £ff fc> 1t *) , * # S ^ 0 . 
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0 9(im£liCCOPi?l. 3fi/c mH^TT'fcSfcfe, i "Cili p d p f © S O 

s 7t , £$#1 icso i •> = - & fEK-r 5 r; icg'j ± £ n fc fi] gtm o > k <y 

^-^COmm^iZ (4 0 . 2~0. 3 ^ milrogfjiSo T^fc fc, *B5ro|*Mfc: 

a^st^^ffi^asgaj Lxi^v^#ft&Eas#^;h,fco LtiSot, r^?^ 

* !d £ ME tf> ft ^ - £ flSfliffi -e # . 

10 (*lfe«l, 31 ftp* 2, ^5S0"J3) 

O I ?oi-,n£>/}? > K^x-zNirRSt, fD&M&ttm L/c c Wc -> y = > 
1* fg ? a: - ^{4 , Hife#| 1 XfflV>7t ^x-^ % H i£ 0*J 2 t Ltffiw^ftliil 
00 1 t IrI C X fc 5 *S 1$ H §1 §• Jb tf iiS £ 1 . 9 m m / m i n \Z 31 tb X 31 _h tf h tl 

15 ^ a* ^ tti *y "X ■ ^ m m m 3 1 1 x ft»i 0 14 m mm 1 <b u x 

fc 5 is S * Sr 1 0 1 4 a t om s / c m 3 fJPLit¥ISS^f>g)lil i|lfc!)x-^ 
©3li©vy ayi>x-AtJ)5 0 ;n^^x-^|;, 1 2 0 0 tf4 0 , 
Ar 1 0 0 % # [S ^ T T- T - — /U £ :ff w fit ^ X 13 C fi£ X * 3 0%A r 7 
0 % (75 T' 2 0#|B1T = — /Ufcffofc,, H F K £ 5 ft fclgl ft 5& t£ 5 

20 (imWrffl\ I^f«-C«COP|[ (SO. 0 9 u m ) £ ®J j£ L fc . 
11 6 lZ7fk-f 0 

Z <D M 6 4 19 * t C O P <D '> ft A J4 , £ £ £ K - ^ L fc S£ A ti> t> 6 * n: 
-^-Cfcf), ifi5it-C3l±ff fc*SSd»e>fiE5 ^3:-^, ii A?** X 5IJb fcifc* a» 

& eg 5 * =. - ^ (o m t ft § o 4 o x , * # & -e 14 m m x 51 # ± if & a m m k 

25 — ygfaSrf ^53 tlci IJII^G r own - i n ^ Ife <Z5 ^ # <^ ^ K xl — ^ 
Srf^«ii-5ii:as-C%5 0 4 ffi % X & ft «r 31 # ± If ix {fat H §| * ± if <D B$ ffl as ' 

Sitt, x/u — TfybfDftji&mzzbfcX'&z. 

*.1t. iSSlgro^ft-e^lLfc^yK^x-^ico^Ti, ^S£0<Jli:!W] 
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(* 2 ) 







COPfcg «@/cm 2 ) 


mmmi 


L 


0. 2 


mmm2 


L 


0. 1 






0. 01 



Lfc#oT, H&J T? ? I ^ _t l~? "k. ■^- > ^§F K ^ ^Jj V ^ § CI <fc iZl <fc U , $ t> 

IwSffftSO I g £: f# o S O I !)i-A^|5:ti;tt5 0 



io (mmm4, btm&i3, itmm4) 

mmm i t-jb t> <z> £ r c«> y = ^¥*gs ✓mc a r i o o % i 2 o 

1 5 0tt 2 4 0 ^lfoTlSfti^l. OnmiglSLfc, r©^i-^^#y K 
^-aRSO I I i 5 * 5 Mm, B O X Jf tf5 1 (imWSitl^fctSO I SriifcO 
15 ftftj • flFS^teK «fc V fls«i Lfc 0 BHfclR*«l5£lwtt:L e i t z MOMP V- S 

* <D 5^ — ^ t „ tfc^HtH 2 /l 2 0 0 t/l^F«g7--;U^?Tofc9x 
— ^ ( fcfc tfc #J 3 ) tAr/l 2 0 Ot/lNfFslTx-zHrffot^i-A (tt££ 

20 fls £ 1 1 50°CT*2 4 0 #)<D ^ & AD £ £ = — fe ®{ L fc S O I £ si - ^ 

<b P - -? 5 „ 

(O T = - /U* -C? 14 fo * 9 3b HI & # P> * o fc. S O I « © ff S ^ 0 . 5 y m £- 
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TZDB, TDDBH, ¥ (- &<tf£ & Jg £ flD ;t 
0<J^T'fc 9 , *mW<D$f&m 3ft^«£ffl{rfE« $HfcS*WJB» <t Hfff&i-l^-fc 

s fc, **w<D*stwsB^x?fc 5^»fbts#H»Twi« ffiSiaasufie^tt^ 

15 X*#5o 

WT©»*o*Sf ^ift-S- S -fr # * ^> , ^U^^, ^U7°h>-, 
#s *3£W<D&m\Z%-£. fit, (DT'feSo 
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IS * co 0& H 

ftttfitTt iioo~i30o t; ©as l #^-hin;t, 700 °c 

**^ja«{^?&iPi-5 - t*<a[iRLTK{ktt»E8«tT?7 o o~ i 3 0 otniE 
^ro^^s^r 1 ^«±A0x.5r fc Id £ 19 *ei^> ■> = >Hfl:gtaJ»dtsnt'> y 

t SrWIS t i" £fli "9 S O I ">^c — ^<Dm&jJfeo 

2. tf> K f<-* * = — ✓Nfc zmikm&fr L-CRS «J mr 

^t4#ffl»TT* 110 0- 1 3 0 0 trogfWi^lS: 1 # £1 _h Jim *. , 7 0 0 °C 

a* iw - tt£<mm u r a at-? 7oo~i3oot©g 

£cD#ft#ig£ 1 $m-hijD*:-c*fflifc-> y =■ ^iftswshtj/ y = >^^ a B B 

ml IE** > K!)x-/Nt t , d CD zK > K 7 x - /md !i = l/mitm&ft L Tiff 
Z> b b ir <0 frfr^ s Q j r)x-yN(Dij|^i£ 0 

25 

3 . iff #5 2 i:Et S tifcli ^fc*so i * = -^tf>«3S^ffilz J: o -c-f 

a A Jg X- 94 St * ti it > K -7 ^ — ^ £• &r fc * # > K !7 = - ^ b Ltl^5 d t *• 



WO 01/17024 

26 



PCT/JP00/05594 

27 

4 . it *m 2 izmmztitiwo Afrits o i ^x-^roii^sciot^t^ 

6. ilu!EiHbt4#ia^;^\ *3SM£^t?#|g^T*fc3 t <bi-5ff#gi 1 
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